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  CHAPTER 1 
 
INTRODUCTION 
 
 
 
1.1 Project Background 
 
 
Nowadays, every year haze will be common phenomenon which has been 
particularly bad with the Air Quality Index (AQI) reaching over 300 on numerous 
occasions. Haze can be defined as an air pollution where atmospheric condition in 
which various substances are present at concentrations high enough, above their 
normal ambient levels to produce a measurable effect on people, animals, vegetation 
or materials (Bangladesh environment 2015). 
 
 
Haze often occurs when dust and smoke particles accumulate in relatively dry 
air. It can be defined as partially opaque condition of the atmosphere caused by very 
tiny suspended solid or liquid particles in the air (Morris 1975). When weather 
conditions block the dispersal of smoke and other pollutants they concentrate and form 
a usually low-hanging shroud that impairs visibility and may become a respiratory 
health threat. The particles that cause the haze phenomenon can originate from many 
sources, some of which are natural and some anthropogenic. Natural sources include 
the oceans, forests and ground surface. However the majority of the particulates are 
from human activities which include open burning, forest fires, land clearing, 
vehicular emissions combustion of fossil fuels in industrial (e.g, CO, NO₂, SO₂) and 
particulate matter (e.g, organic matter and graphitic carbon). 
 
 
Air quality monitoring is very important as it has a direct impact on human 
health and the environment. It has become an essential need to control air pollution to 
provide a safer future for today and the next generation. For this project, the aim of the 
project is to design and develop a low cost and portable AQI monitoring system in real 
time. The AQI is a simple and generalized way to describe the air quality, which is 
used in Malaysia. It is calculated based on the visibility of the 
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particulate matters by using optical sensor. The latest technology has been used are 
High-volume PM10 Sampler and Beta Attenuation (BAM 1020) method. 
 
 
AQI an indication of the quality of the air. The AQI is calculated based on the 
average level of parameters granule-sized solid particles less than 10 microns and 
some types of gas, namely sulfur dioxide, nitrogen dioxide, ozone and carbon 
monoxide. The AQI is used as a guide to determine the status of air quality and its 
effects on health. Here is the schedule of Air Pollutant Index. Malaysian Air Quality 
Index (MAQI) follows closely to Pollutant Standard Index (PSI) develop by United 
States Environmental Agency (EPA). The air pollutant included in Malaysia’s API are 
carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), ozone (O3) and 
suspended particulate matter less than 10 microns in size (PM10). Table 1.1 shows 
API system adopted in Malaysia. 
 
Table 1.1 API system adopted in Malaysia 
 
API Air Pollution Level 
        
0 - 50    Good   
        
51 - 100   Moderate   
        
101 - 200   Unhealthy   
        
201 - 300  Very unhealthy 
        
>300   Hazardous  
        
 
This project develops haze monitoring system using optical dust sensor. The 
proposed haze monitoring system helps users limit time exposure in the haze for long 
period by managing their outdoor activities. The technology which has been used in 
haze monitoring system in Malaysia is fairly inaccurate. This is due to the fact that is 
practices a 24-hour API measurement and distribute the API value. For instance, as a 
third-degree haze condition gets worse into fourth-degree condition, API reading 
remains in the three category, and only changes to four the day after. As a result, the 
current practice often creates confusion on the genuine current AQI value. Therefore, a 
real time monitoring system is designed to be one of the criteria in this project. 
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Real time is defined as information that is delivered immediately after 
collection. There is no delay in the timeliness of the information provided. Real time 
monitoring means that the data shown is based on the current situation. This project is 
called real time monitoring because data collected from the device will be displayed 
on the spot on LCD. Motivated by the existing situation in haze monitoring system, 
this project recommend usage of particular matter PM2.5 sensor to detect small 
particle less than 10μm3. Instead of collecting data hourly as practiced by the current 
system, this project recommends real time data collection of every minute. A portable 
haze detector is proposed in addition to providing display the data collected for haze 
monitoring system. 
 
 
 
1.2 Problem Statement 
 
 
AQI is basically a scale to gauge the severity or how polluted the air is. The 
greater number of the AQI represents the more dangerous the air quality to human 
health. The unpredictable weather that occurred in our country in recent months has 
exposed our environment towards to natural disasters especially fire which results in 
hazy environment. Haze will definitely affect the AQI in that particular area where the 
fire occurs. On the other hand, industrial waste such as unreached gas could also affect 
the AQI especially the area nearby the industrial area. Nowadays, individual who 
wants to have an AQI system has to pay a fortune because the installation cost is very 
high and expensive. The size is also large and not portable. These systems are usually 
used by government’s bodies and large companies who own industrial plants to 
monitor the air quality. This project has been proposed to produce a cheaper version of 
AQI system and portable using cheaper materials costs, readily available Optical Dust 
Sensor and Arduino microcontroller. Besides that, the current AQI updating process 
need calculation based on data retrieved from remotely controlled air quality 
monitoring station. The data at least need one hour to be processed before AQI 
readings can be obtained. 
 
